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^, €^ ^ ^elS a^sH^, s)-^ s&tg #0] ^ 2 ^ojofl cqsfl 

7fl^ °§3 0.3. **Rr ^-t- #°l7l ^*H, W Wfl^l^ ^ ^^-2f, ^>7l 
£ 7 
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^^Tll^j ^^1^*1 {In-Plane Switching mode Liquid Crystal Display Device} 
£ l£ <U#*\9l 3331*8 °^3.a]%Z\2) ^J£. 

S. S^r 7)^3) ^BtHPflol ^*17^ on^^Al^-g- <H3M 7]%^ cfl*l 7fl^o] t§ ^ 

£. 

£ 6a, 6b^r ^1^-2^1 4^ 7fl^ %H V ^^^>7l 



212 : 711 °1B «fl^l 214 : wfl^d 

220a : ^1 1 ^-f-*!^- 2fl€ 2 20b : ^ 2 4^ 
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221 : ^sH^lBl ^ 
238a, 238b : *fl 1, 2 sj-i^ 
241 : yfl^l 
P : 

^^^^1^1 (Liquid Crystal Display Device)^ ^rtr ^-*| ^31^ 

(IPS ; In-Plane Switching) ^^5.^1^1 ^ ZL ^flS ^ofl ^tr ^H 1 }. 

^aV^o.^ dj^jEAl^l^ ^<£e}^ ob^o] 3.^.3 ol«j-^4 «^^o. ol-g-^-rf. 

Aj-71 ofl^O. ^7]. ^ofl Hfl^oll WJ"^^. £-J7 o^o.^, o]^^j e« 

afll^ 0 ^^S^1^-^(AM-LCD ; Active Matrix LCD oI^ow^saI^I^. ^^)y\ *fl 
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220 : -^-g- ^ 
228 : cflolEi aflAj 
238 : 5r^ ^ 
CE : 

T : uj-ni-E ^j^i^b^ 
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<20> ^tiV^ o_s_ ^S^l^lfe- ^i^-ol ^£ 71^4 3^ ^L^-o] tg^s} ^ 

<21> ZLS)l4, ^ ^71^1 ^^-g-g: A]o>z| ^o] -f^*}-*] ^-JELiiL, ol^. 

<23> V}9\- ^o), ^&|^Ei 7l^-o] ^ 71^(10)4- ^ efl o] 71^^] <5}-Jf 71^(20)^ A-| 

S. o^s^ Cfl^fjl oio.^, ol #JjL 7)^(10) 31 §>^- 71^(20) A>oloH^ cfl^^ (30) ol 7 fl 
*U £ H Sa^r ^l^i, #7} ^Jf 71^(20) vflJf^ofl^ *}^-( 2 2) ^ ^ ^(24)°1 SL 

<24> ^-71 o«^^(30)^r ^71 ^-f- ^(22) 4 ^(24)^ ^^j ^3] (26)^1 ^*fl 

^, <^#(30)tfl °-^£-*>7}- ^Jg^W £}*fl o^j-jElsL a]o>z]-o] ^cH^^ s.^^. alTfl £ 
^. 

<25> *V ofls., Aj-7] ^Tfl^ ofl^^^^j^ ^#o\]*\ j^&o. nfl, #/*}/aq./^ y oHK<L5. 

80 ~ 85 oa o>^Hl^ 7>a]^- ^ o^cf. 
<26> o]is}, S. 2fe ^Hfl^ ^Tfl^ ^3*1 <H3M 71^1 tfl^j- 7 fl^oi 
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<27> SAltt ^o], TflojE Hfl-id(40) ^ Hfl^ (42) o] ^ g_ 12^7)1 ^ ^ S) <H &JL 

, >fl°lB Hfl^l(40) wfl4i(42)^ jas> *l^ofl^ ^B^^1^(T)7> ^^s)<H &t|-. 

TllojH ufl -id (40) ^ cflolE] Hfl^l(42)^ J2xV 5±± ^^(P)A^ ^^51 Jl, 5fi ^(P) 

°flfe ^(44) ^ ^1^(46) ol 2,-Jf- ^^S\o] olji, - ^q- #0] <§*]3H1 ofl 

*<H ^ Mfl^Sl^ Cgc^ 7fl^ ^^(I)O.S. ^ ^g-2-3L *lcf. 

<28> . ^ d ii^^S, ^71 ^B^l^(T)^- *1# Mfl^(48)ol ^5)<H 

SlJl, <y# wflAi(48) c HlAi^ cflolB] tifl^(42)4 "o v ^AS t}^ 7fl^ 3^ *1^-(46H £ 

7)$°] 9X^r. =L$3-, #7] TflolH MflA}(40)-4 tyi&SLg. Q^im o]^i|>fl'^ HflAj 

(50) ol ^£)<H £U, -8-71 ^-f- Mfl^ (50)^1 ^(46)4 ^zJ-elTfl 7fl^ 

^^-(44)o] *§^SH 

<29> *V ojjs, £ JE^c^ir ^ ^^-(44)34 ^(46)2] 7fl^p- ^^(I)-i- *>M-S] 

<30> o}52j. £o), Sg^Tfl^ ofl^^A]^- ^ ^^3f 2}-^ #ofl ^ ^ S] ^ $ # 7fl <H| ^ 

A l 6 W°1 ^Mfe jL2f* 7>^ ^ fll}. 
<31> 2^1^ ^^Tfl^ ^SAl^jo] A]o>Z]- -Hf-^ t) IHM^M fl^M, -£^1^^- 

MB^i(58) ^ Mfl^( 6 o)o.s.-^E^| ^ ^^-(56) ^ ^^-(54)0] ^ 
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3- S^eMl cK= 7fl £-7l=Mj oio^ , a o v 7 ] q ± ^^-(56) £ ^f- ^^-(54)^1 ^lZ17fl-LS <*| 

<33> ZL^Jl, ^>7l sMi ^(56) ^ €^"(54) a>°1 ^*l*Rr ^ £-7> £}- 

i ^(56) ^ ^-f- ^^-(54) ^ ^<a^-# 7l^o.5. ^5. cfs^j aflls]^ 

<34> a o v 7 i o],- afl^(58)^:, ^"71 ^ wfl^(60)2f #^£^1 ^^1*H ^l#afl^i Jfl€(58)^ 

^* Hfl^(60)£l ^^*] ^3flAiEi(c ST )l- °l-&t}. nelJi, #7l cf^ 7 fl^ 

#^(56) ^ $± ^^-(56)^- ^B^^liBKD-g- ^efl^l #^-(62)*r sflEio. 

<35> ZLeil4 ( ^ZL7flZL ^^£^0] ^S^l^H ^*}^ 7.] 

o>z|£o)l 4^. ofl^o) »8-^> 7 > tfa.71 nfl§.6fl AjlaV^o] ^s|j7 o]6|| tc|-E> A] o}:Z}- 7 j]^6j] *1 

<36> £ 4^ 71^^ xlZL7flZL ^-S^l ^B]£^Ol ^Tfl^ <*) ^ ^ X\ 0>Z}- SAj ^- uf 

E^ufl ^O.^.A-1, 71^2] *lZL7flZZ. ^7^ <3j^&Al#*H ^ S}^ 90° , 180° ^(IVa, 

IVb) ^, ^/-f ^SLsL^ 7^5)^6.14, 45° , 135°«oHKlVc, IVd)°.3. 

<37> iEfV, Aflti]-^ Df^7Mi ^Ki^'fHH £fl*fH A] C>Z]-5Ltf 5. ^>ol7> ^flt^ 

<38> f D] Aj-4^ ^^8>^, ^#<H| ^i^ol Ol7>5)^ ^ ^-aRt -f- ^ A>C»lo| ^ <j] eg ^ 

SMCgray inversion)^! ^*>tH S^cfl, 7fl SzS.*) (gray mode) ^^Hl^ 
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°11H3<*H ^*fl tfltt 45° (+45°) «o v ^^°fl tflslH^ tfl^aj o.S %^]# ujji. 



*M*l-7) ^^H, ^ofl>|^ Tjl^^HI 4= 2^ ^2Ho]] o]*> Al 

*1* afl^fe °1« 7flolE Hl]^4 dlojEi Hfl^o) JH^]- Cgcrf^a. Sj.^. 

1- 7fl^ ^^0.5. WJ-^A^ 7fl^# ^Ojjl^ ^.4. 



-*7l -=-3 ^*>7l a. ^oflA^ A^S. m^Tfl ^^M, <^^o. 
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A oM ^-g- <H^7l3 #71 Cfl-g-^^ 

tifl 51 oJj7, AV 7 ) ^"2:-^ f2f S^Rr ^S^l 3* *V 

<44> ZL^Jl, ^-71 ^-f- ^ ^ 3^ #^8:, ^oM 2^ <3<*>£5. ^ 7fl<5] 5fl^O.^ o]^. 

°]*\51, ^7} ^--f- ^ ^ ^ ^rfl^ ^5. «i^l-7H ^^1^, -$71 <H 

- # sfl^HH^r, ^-g-#^ sfl^d^- f^Tfl <3^^£ 3flH^: 



<45> o^}, ^. i^ofl n}^ UV#3]*1 -^Alofll- i^^. %V 2 §].^ AV^^j ^t^tf. 

<46> — ^ ! AJaH — 

<47> AjAlofl^ ^ ^ ^-S ^Tfl^ ^^SAl^-^-g- 7 )# ^2^1 tfl ^ ^^^0]^. 

<48> 5^ ^ ^1 1 AjAl^oll ttHg. ^2 ^7^ OAA^Al^l-g- 7 )$-6\] 
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<49> s_X\^ u}<2}- ^o] ( X| i « 0 V^O.^. TflolB *fl-*](112)°l ^^S\o] oXjL t ^ 1 aj-^tjif Mx} 

3tt ^1 2 cfl°]El tifl^(i28)ol $^s)<H $io.^, ^-71 t11o)e wfl*](112) ^ *\]o]b\ 

Hfl^d(128)^ ^} <£^£r s(-i <3^°-S ^o|^cf. 

<50> 4V 7 ] TllolH Hfl^(112) * C^olE^ tifl^(128)^ Jffl*}- *1^<H] ^BVS^^liEKT)7} ^ 5] 

<51> <#7) ^-f- Wfl<*l(114)°lHfe- 5)-^ ^ ^^-(120)01 -g^S]^ 

%U, ^-71 mVpVe^^^e^t)^ o^ £ ]^ o]^ ^^(140)3)-, #7l <y# w^(140HH^ # 
71 #^-(120)3]- ^3. SJ^Tfl ^*l<5Rr ^ sfl^i 3}-^ ^(138H £-71 $X 

A. 

<52> ^-71 ^ ^(120)21- ^(138) ^^>ofl ^7fl^ 7fl^ <^^o] ^^tr] 

o}^7] ^o\] , <2»^ "oH^rl- fHHM ^-^Hl <5>a} ^HSf wj-xl^ 

Si" ^-8: 7fl^l5' r ZL, ^^£^0]^ ^O.^. A^Z^ ^ Olcf. 

<53> a^o} ^o^v, a o v 7 ] ^ ^(120) ^ 5^ *l^-(138)£r ^ ^^-(CE ; circular 

elect rode ^^Jtr 1 }. 

<54> 2^ Aj- 7 ] XlojH Hfl^3Jf tflo]B] yfl^^ iE^o)£ 3}] l£ ^ ^ °fl 

*d^r #3 n# *}°}3. 7^ ^^Ai ol-g-s]^ C -H <3<*KDA ; dummy areaH ^ 

<55> ^r, 7fl^-§- %H V * 31*lH^r c^n] 033 -g- a^^Hr ^7> iL^-^cf. 
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<56> o^y, <£tg 7)^2} BU>j ^ofl ^ 7 fl^-g- ^ £o) | j£ 6a, 6b# 

-g^sflli'S, £ 6ab ^Befol^. &± <3^(PH t^^M 9X3., Q± <3^(P) ^ € 

^i^-(CE) 3Etb <>lsq- tfl-§-s]7ll ^meWS. «fl^l€ ^H^n., £ 6bb °l:£*Rr ^ 

^•(CE) #21 ^^^fl^.^* nfl #2^5:^ o]=^ iBKdelta) f2S 

(CE)°1 wfl;*l£ ^3*1, #7l £ 6a^ ^-<H^ 3.711- 7Mb ^ #^(CE)£] Hfl^l^f £ 

Sl«fl, £ 6b<Hl nfl*l ^S^l £^ -S-ofl 5*1^ "Vla"^^^ ^ 

#^(CE) # ol4^^» #^ofl 7 fl^ £3 ^ 

<57> £ 6a, 6b^>H 0 l£*Hir ^(CE)^ ^l-Mfe <% 

y l^«fll- «fl, 6ab <^«^(vib)^- ol-f-JH, #71 £ 6b<M 

#z|^ ^^(vic)-i- olf-ofl nj-ej., £ 6b oi ^o. 7 y <gf$ ^(QE) ^*fl*Rr eH ^<^^- 

JL^ #<H ^ ^ Sir)-. 

<58> £^o.S ^Al^l gfsar^l^:, #71 £ 6b^l n}^. igEj. 7Mb €^8 afl^l 

^V7l ^AH1# >i^^j.tf. 



<59> — 2 ^Alofl — 

<60> £ 7^ a. i^o] ^ 2 *UHH 4^ ?5 3*1313 ^^1^1^14 7l^ofl 
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<62> oj-s}, #35:*H ^a]c| f^i tfl«fl^ o.s. ^t^^cf. 

<63> s.Xtffc ^-o], r}^ 7fl<3] TllolH aflAi(212)4 c-flolEl nfl>id(228)o] *\3. 5Lx\-s\?\} $ 

&°H, TflolH afl^(212) ^ cflo]El «fl^(228)^: ¥ tifl^d°l S^fe °j^i>-S. ^5) 
<3^!(P)£- t4 i2S tifl^l^i, #7l TflolH «fl^d ^ elMEi «H^1^ 3^ 

<64> A o V 7 ] Hfl^l(212)^ ^ 38^8* Tfl 61 E tifl^(212) Zt °]2* ^7»] 

b tifl^(214)o] ^^3^<H ^- 7 ] ^-f- afl^(214)3f ^ ^(P) MHb ^ 

^ ^-f- ^(220)61 *§*$s\o] o X j L> ^B^liEKT)^ ^-g- 

^(220)2} tflJfoflb AV7i ^-f- ^^"(220)4 g-g-^- ^u] -7^1- SJ-^ #^(238)<>1 

<65> #7l ^--f- €^"(220) ^ 3^ *d^(238)^ €<8 #^(CE)# , #7} 7))°}^ tifl^ 

(212) ^ cfloiE-1 yfl^i (228)^8: ^q-(CE) ^ ci^ell- 14^ 
, sfi ^(P)^ ^ ^(CE)4 tfl-g-slb ^ sflia s}-4i ^(P) ^ ^ 

^ #^(CE)£- ^4 o]^b ^3 £.3. 

<66> -a ^Ai^ofl ^ <3«UP)C-S3 ^(CE)?i 6l^7lSl# ^ 9151, # 

i °J^(P)6l ^ ^i^-(CE)^ cfl-§-£lb sfl^i 7>^o 1 l tcj-el ^ eg 03^ ^ sq 
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A oM ^--f- ^(220) ^ sMi ^^-(238)^ ^ofl cflSflAi ^ d ^l^o.5. 

-a^*>^, A oM ^(220)^ 3^ ^^(P)^ ^H*l*Hr ^1 1 ^f-^ sfl^ 

(220a)34, ^-71 1 ^-f-^ 3flBl(220a) ^*l*Rr ^1 2 ^-f-^ 2fl^(220b) AS o] 

A o v 7l ^^-(238)^- ^71 *ll 1, 2 ^-f-^ 2flEi(220a, 220b) ^^Hl $1*1 

*>^r ^1 1 ^^(2203)4, ^cM *fl 2 ^-§-*i^ 4 H (220b) ifl^l $1*1 *\] 2 s}-^ 

^ 2fl^(220b)AS. o]=c>|^cf. ZLSlJl, >a-7l afl 1 SB^q- 2fli£(220aHH^ z\] l ^-f-^ 
^ sfl^(220b)4 ^3*1 tH^a^ *i^-(221)°l ^^^^^<>| °1 , °l5^1?V ^^^7} 7fl 
^fl€ ^^HH 7^ sfl a] e-| ^^(221)4 l 4^d(220a) ^ <^ ^£3*1 ^ 

*l^(Cst)-I- ^1^^-. 

A o v 7l all 1 -^-f-*}^- sM(220a)£r ^B^^l^Ei (T)4 o^s}^ Jfl*ls>7l JflSH, 
ai-ni-E^i^AB^x)^ -g-^m 7Mji ^rf. 

ZL^lJi, ^-71 TisfiAlEi ^(22lHH^, i, 2 2]-^^^- sim(220a, 220b)-§- *l7l*j 
AS ^^*>7l iHtt ^ afl^(241)ol <S^^5l^ 

^ TflolH Mfl^4 f^^TT °§^Sr i£el^l 7l5flAlE^ ^7>^ ^« Iff ^ 
5^. °1 #7] 7^311 A]Ei ^^-4 f^^Tr TllolH tifl^l^-^ S ^l-M-21 TisflAlE^ O. 
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«fl^tq-. 
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[^T 1 * 1] 

AjS S^SlTll i2^^ ^^0.5. 3^ ^^o] sfl^ ^Sl. o] 

^ « fa§ o]=^ ^-g- If-^ o_S ^ TllolB wfl^i ^ cflojE] tiU^; 

AV 7 ] ^-^-E^^^e^ o^S}^, #71 ^^"4 ^1^5]7ll #71 

2] 

1 *oHl 

#71 ^-§- ^ ^ 2)-^ ^ °}^, #71 sMl ^ c i 

E}- afl^^ 0 ! ^#31^ °-^&Al#*l-g- 71^:. 

[^*o> 3] 

^1 2 %H1 

#71 ^ EHl^ f2t 5.#*Rr ^S<y ^741^ ofl^ SAl ^]^. 
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l^^ty 4] 

*H l %H1 sa«H^i , 

A oM ^# ^ ^ sBi ^1^-8:, ^71 ^^t^. tK- 7flS] ^EH o] = o^j ji , 

A oM ^-§- ^ ^ ^ 2fl^ 1-^ «it^7M ©1^5) Til 3*l*Rr 3*1 31*8 

5] 

2 %H1 sa^, 

6] 

*H 1 *<H1 5U°1^, 
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Via 
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